There are two separable ways to study the ecology of large ri verso First, one can adopt the approach of stream ecologists, who have often stressed small-scale patchiness in both the biota and the physico chemical environment. The technology needed for big rivers is different but the ideas are the same. Second, one can address population and community ecology at the truly larger scale of the whole river in which the fu ll physical hierarchy oflarge fluvial systems, including headwaters and the flood plain, comes into play. They are complex habitats, but I try to match the spatial and temporal scales of environmental variation with the life histories, mobility and interactions of the inhabitants. The possible importance to river ecology of new theoretical developments on the role of spatial heterogeneity is addressed and the importance of physical refugia from disturbance is stressed. I argue that a multi-scale approach to "whole river ecology" is needed for both scientific and practical (management) purposes.
Introduction
Ecologists have always had to be adept at assimilating ideas and techniques from other disciplines, particularly from mathematics, physics and chemistry but also from economics, psychology and others. This has been true of the ecological study of running waters, which has been illuminated in recent years, for instance, by an in creased appreciation of the importance of the physical habitat, in general, and of hydraulics in particular (STATZ NER et al. 1988 , CARLING 1992a , DAVIS & BARMUTA 1989 , STATZNER & BORCHARDT 1994 . It is crucial, however, that such new insights are properly integrated into the discipline of ecology (for a recent example, see STATZNER et al. 1994) . It is just as important, therefore, that lotic ecologists should understand, and contribute to, ecological theory, as it is that they should understand the physics of flow or fluvial morphology. This will guard against the dangers that: (i) river ecosys tems (and particularly large rivers) will be seen as a series of unique special cases, in which population and community processes are perceived to share little with those in other habitats, and (ii) that lotic ecology could become further isolated from the wid er field of ecology. Integration and comparison, on the other hand, will lead not only to stronger river ecology, but to stronger ecology in general.
In fact, integration has become the watchword across the whole field of ecology (EDWARDS et al. 1994 , GILLER et al. 1994 , GROFFMAN & LIKENS 1994 0945-3784/96/0 113-0025 $ 4.75
